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(57)Abstract: 

PROBLEM TO BE SOLVED: To form an image wherein a sum of 
areas occupied by dots in an image region is proportional to the 
number of dots in the region irrespective of a dot density in the 
image- region. 

SOLUTION: In an image processing device that supplies a driving 
current to elements (LD1, LD2,...) to be driven according to pixel 
data indicative of a density of a pixel, the driving current to be 
supplied to form a high density pixel is controlled corresponding to a 
density of the other pixel in the vicinity of the high density pixel 
(22). It is possible to increase the driving current for forming the 
high density pixel as much as the number of low density pixels is 
greater at a portion in the vicinity of the high density pixel. When a 
low density pixel is surrounded by a predetermined pixel density 
pattern, it is possible to enlarge the aggregation of the continuous 
high density pixels by replacing the low density pixels with the high 
density pixels. 
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[0 0 7 4] 7^f mKSf 1 7 — 2 l^&MS 

*|el»2 2fcA*4ftfc7 ? — ^*SH1 1 ( a ) i^^^L 

5^y^x^-w^si-5*£\ SM&HH822 

14, rcosfrx 5?!|c9WiSiXti y^04»*fr«>W*lCS* 
Lh r 'iiio w fcv^SSijEHiJMT*— 

[0 0 7 5] Elll (a) (h) rt>e>3gfl?£;ft£ £ 30 

5?TX 5?0<&Xp y^rt<Z\ fp-M^OWlERlJffilJ 

<&5«IrI!&s«)6* t'£?©H*l2:J:5iEt^lir*ls4fJ;t) 
*S feJvC^S* PJifjc, mil (b) t 

mn (e) <ds<#—isyx. ^•rtbh&mm<D$k&2 3 

ill (b — >-©**S|ai 1 (e) 

©^^-^iiJtJBEWI^^^Sv^ Eli 
(b) -ett, *i&B*E*t>iEv<» (±T£*luB»L"C 
^5) BBlf^i-^re-efcs^teWu, mi 1 U) t? 
rtbb4ocoa*<^5t>3oc9^se^fo5fc^'c 40 

[0 0 7 6] >tCfeltS«^C0 2otfDiif§BffiS % 

Py^moV^T*4s ?yf 7-2 l3fl»fc:=F3S£ 

ftT*— ^tfMfiaStSftSO)^ £<39 5?rX 5?!|CDXa y^ 

Siii*T?*>Sfc**i-S 0 ^©J;5^*6^r5^H, « 
£.tJ<ft«<Z>2 >-rttd*'M 5 fe5 5tTX 5?lj©Xa y 50 
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10 0 7 7] ^*lB«*^fc-''«^— VHc^T**b^» 

■f**:=fir-r5o sa-js-rsMjEHusy^-^n "0001" 

"llll" <o«5ffl<offl[*:Bcl3#s» **Cf^)IR*a« 
[0 0 7 8] LED^7 K3fi H A^fr^u "000 

o B ^f) "1111" wf^^icjEct, 1 6&m<o 

JtKKi*:**^ Miff "llll" WLXIiLED 

\c£V s §6{^tJ: 5 E, hM^fii/^lifi 
<*S«lRlt*l«i-«i 4:*-e*5. a«Jft^y^>-^ 

^^-vxt^nE*fLfcHi»i7 f -^!5siffl*iaa2 2 tcie 

[0 0 7 91 mi 2 (a) 7bm (d) fcl— 

^7nW^^H"o Ell 2 (a) -o^ittbfcmi 

(x) , 2^<Dmmi.Tcmmm (y) . 3o©muc 
ift*;:«?yufcpr**ri!sw-r*Ltf, mHa»2 2W\ mi 

2 (b) MtjH-J; 5Sd, 3ie»«»*k«)Ky b 

^f^^iii2 (c) iiiiRi-J; 5 fc:, BHUtt 
£o Hi 2 (d) tt, 3o<0|ie6r|ftfcffi//*rigjRUfcK 

[0080] g|l 2 (b) (c) ^£^££5 

y h coi^^ X4r** < J: 5 ^TO^-^ ^«^T^ 

l, H3«*n*:iii««)iajr*:Bk»ra. 

[0 0 8 1] ft*5, ±12^^ 1 ©»JftO»«T»tt, 5tT 



17 

N9t (M, Nttffi*(OjE<0*ft, ffl;itfl»i:<&#jS) 
[0 0 8 2] ^2 C9||lfia>Jg1(S. fg 1 ^M^ftttSi 

b «r»ee, masse, b»b*w*£) wu^tt 

[0 0 8 3] Hi 3 ft, 

*o*fl=T-C, Ks> b1M>X (JMMEBff) j^KstN* 

[oo84] Hi4tt, M«^ffiv^«affiKimaco»w 

-r o fit, flg©^#Ttij;, *©J; 5 

U Kj/ b*K<©«Tte^Ks/ bf->TXas— BfeSSfc 

[0085] »2^njg^ti(i v ±m<omm&Mi&~r 
mmcomm^, h 7 1 t «hh c-e 

— *«*S2 8fcK<5WC, «jEH»2fcl|(t«ffI*S 6 
l£i£6 0 ^©PtigfB^S 6 114, aBftdSflR 

[0 0 8 6] rcO||JScO^^WJ^^ffljE|E]f&2 
JSiJ^-^WjEHJK 2 ft, Hi 0 M^i-Jg 2 co£ll6co7gjS 
S^IhIBS 2 9 icBUBiJftiJffliW 1 7&*bcogtt*ff -^s 6 1 #$0Hft 
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2 9*4, ^^fy^^^y|:SJ£U3o^>S]Efi 
SlEtttU 7 s'f 0KB 1 7 - 2 1 5 x 

^ — ^^r-g^-rs^ yf*isf/<9~ zsfcttJ&~FZ> 3 ocd 

coi UT^ab^fetLfctO-e**. 51*^0^2 9t4« 
»«*S 6 HO&CX, ■*H»2 2^bffi**iX*3 

10 oo«o— o*»Ki-S. »RH»2 9©ttJ*as*taEB] 
[0 0 8 7] HI 7 (a) Km (h) i4. -hflSMSliHS 

3EM A^ b. C^b*B, ^<0 5*>> Af4. maPSft^s 

»4. m&mm itttvetim v > e> 5 *t je«t? 

[0 0 8 8] WxJ4\ HI 7 (a) — >X£> 

20 6iJKh 3 O<30lteiSf4 A= 1101, B=1110, 
C=l 1 1 1X&£ 0 HIl 7 (b) Th^i (h) CO#^t> 

[0 0 8 9] ±M<z>£ 5 fcaftAfrfcJj? C-cWft^SUT* 

-pzm^&^-ti-x '0, Bi3ia5M«)S^af 
[0090] **3, ±m<Dmm<omm(omm\B\m^ & 

«t 5 ^ t "eHBlHK 2 2 f4, Jt«W*K>#VW2y 

40 [0 0 9 1] ft[clS3^*llt«>»*lco#KWi-5 0 » 
3©**©»««)#*t>, H7aWEHi 0fc*Six5«> 

<, SlE^^c^PT ? --^i4 2ffi-T ? -^Xfe^, 

141 t±> hcoffi (MJSi-5LED^PSft^^5-<^^ : g : 

[0 0 9 2] S3 O^Jffi^ffi^gljSUffljEIDK 2 ft<Dm 
Sl»]^2 2i4, ?DL3£Lfc Ks^ bffi^^PW* Ks? b Sr*U 

f^|E0^2j5Slo, 2o, Xf4 3o©#B*A»fe 
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5 2 o<E>W*£flfW> E> S r t J; 9 Win 2 oca 

[0 0 9 3] ®1 0Mtt09»tt0«ttEUR 22iW* 



[0 0 9 4] 









l 


+2 


3 


2 


+2 


4 


3 


+2 


5 


4 


+ 1 


5 


5 


+1 


6 


6 


+1 


7 


7 


+ 1 


3 


! 8 


0 


3 


I 9 


0 




10 


0 


10 


11 


0 


11 


12 


0 


12 


13 


0 


13 


14 


0 


14 


15 


0 


15 


16 


0 


16 


17 


0 


17 


18 


-1 


17 


19 


-1 


18 


20 


-1 


19 


! 21 


-1 


20 


22 


-2 


20 


23 


-2 


21 


24 


-2 


22 



[0 0 9 5] *11£*£JX5S3E**. 5frX5^n 

aacxtt»»©*rtK:) jiaisLfci»s7«©jimi 

if:io^2 0(7)IIi^Di s 5??x 5 JUMPS' 
IrI ■ L-fc 1 TirS 7 fl^O S BifIS- 1 oXfi 2 o<D S 

[0 0 9 6] ElTSciKW'SheffilScfev^Ttt, 9 s/^m 
£g$U 7-2 lK««pS*LTV^5 5!rx55iJ©iif||i^a 
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[0 0 9 7] — (5}^Lt, M#B<D?lk N+1SI©7 

[0 0 9 8] 2fo<D^y?->Jfs<&^l/(D— 
o (|gi 8K^£ft£^ — ^a-l) 5!?X 

20 Hl^2 2rt^ftilca-v'^5 L >'^^ — >- (H19C:^S*L 

5^*— >-a-2) dJctu 5tr x 5&\<Dmmz?v y& 

*-e*s>»tsiif*Sr»u s^lep r#j ^ a**e>* 

t^S5 £> tbfc B £fi S: ^-To 
[0 0 9 9] •*y*f-Zs4fs<& — >-a - 1 M#g 
30 tO^IK N#@(^^-f>' (B2 0 (a) M^oV^T^ktf) 

0 2 0 (b) {zL7jk~r£5{^ a#>G>»t::SBE 
o^Hi^4C5 0 rcoSEJEf^ LED— srK3|ilffl 

#17-2 ^dS»**.6>*tSfo*i-T?ttftV\ 

[0100] vyfVW- i^a -2<Dfc#>. M— 1 
#BC05U, N+l#B«>9-f ^If* (0 2 1 (a) 
SC^T^fr^Bfif) t>£fc, 02 1 (b) tC^-TJ;5 

^Mt-CV^fc*- ^)HB^35 S , 121 (c) 

[0101] HI 2 2tt, aWfcSftfcJBJII (ftW^M 

—ca HIS: L fcl^B^ 2 o^IIi & fcttJDi- 5 ^Jill 
I". |B«(3D«Wt:Snfc»llifcfflV\ HI2 3, IU24 N 
HI 2 5 &XJm 2 6 fjt 2 oXfi 3 O^IIIC 2 o©II 
i^«PtS/^->^/T:t 0 EI2 7&t>*IM2 8 tC^r-T 

50 5 03m 6 o^Mij|gcoi¥{c: 1 ooii* 
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[0 10 2] blTftofcSHk^b, If 

»1-B[<OlfSlf*rf=HlDi-Sr 4:1^*0, m&LfciffiS<z>ffl= 
1-5 ©^sif^UV^ (i22M129l^tJ: 

**) r^^ 0 f Co MAS, ©a*bfclir*(2:» 
gp^ % _h % T, 3feKSf**rf*a-t-5n4:'e5 

[0 10 3] » 3 h^lM 
feili, JB*K9A5 ia»&««5 3id*g^S^§ h^- 

[0 10 4] »V^aVM^4tAlStu5ti[BaH2 2 
[0105] *(c«4©*«(C»»JB^ov^rttH-rs. 

SS4 ©**ro»llltt* 1 ©**<0»1»(0»«i:*3 A3* 

[0 10 6] »4(Z>*J£fiD?gJg^*5^r^ 
©WIBfclWKfc* «HttSr#-r«LED-^2y K3*SfflVN 

[0 10 7] fC4^^tt^»«(^«fAt>, H7XWH1 
0[^$^-5OtPCtffo6 o L^L, pIIilK2 2(Z) 

[0 10 8] ^4 6D|life^li©pSlHlSS2 2^830 
(a) fc*1-±5fc*— ©»icUfc]ili*«:W«i-Si:, 
@30 (b) ICS**-* 5 M3t«*Tfc«(SLfcflfc 
gfC4o<3DSiiI**^Di-5 0 ft*fcLT#btb« So 

tt, 7E<0»W*tt1i»s" 1110" (130 (c) i:io 
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tt w oioo" (03 0 (c) -etB) ^in» 
ftJBB««J:!?t>/h*v\ H13 0 (c) K*stf6 r+ 

6j , r- 4 j tt*»»«*^»-rsiB»««wa^ 
iE*^fcR]giJf to l s b ©*ffi-eafct. 

[0 10 9] mffifc, HI 3 1 (a) td^i-J: 2o 

3i (b) id^rj; mmmffi2ottM£ti, m3 

1 (c) \c?jkirXo\^ yc(Dmm^m^£th±\m^r- 
90>fc»" uoi B -e*D J: 0 t> 5 

^- oioi" m m&x 9 1> s*ffi/h*v^) o 

[0110] H 3 2 (a) 5 ^ 2 0<0^** 

I^^BS^bfcMBffSl^fe^sm^Ufc^fc. HI3 2 

(b) f^*TJ;5^s »Bf*3ftS2oftJuS^ IU3 2 

(c) \c^ir£.5lc 7v (omm fcWE £ tiit EPWJ-x — £ 

HOT tfc!), WJpWftHBf3R©ffi 
iESnfcHlJW^^tt*^" 0 110" (flCVHHJ: 0 t> 

[oni] 033 (a) lz.7jk*t <fc 5 feiliiC bfc 
20 J3\ IU3 3 (b) ic^-TJ; ?i^rtf}£££ StbSs&s, IE! 

33 (c) td^i-j:5E-s 7k¥&fa&xfimm&i*\\zmm 
-t^A^xDmmmm^^th r 1000" a>b H o 

10 0" \t) 4i£ffi/hS< SfrS. W*>, 4o©»«t 

(c) f*fi (" 0 0 0 0") ^£$"T?fc*U lliQHH^ 
SWig (B) ttWPtt&SfiD*" 1 0 0 0" 

[0112] ^lnb<D4'DCDs*#— >-t>*t>ftfi*Z> J; 5 
30 l4^ffi(7)Wa^ ft3ioXtt^Ci:lt 

[0 113] ^^Ec, ig* K7^5 l^&ffl«[t|E»S 

[0114]flM »3©*)K©*l!l"C(ft, 3oM 

S*XH:filiif*^&*«#telt*Six«fc>6 % A*3&«» 
ftoTt>«IE«(©mJBiJ^^ttlR] Clefts. ^4^^i6 

[0115] »ioJt*«>»l8(c*v>-rJtipA.bjLfc»E 

(^lEffi^i^:, LED— 7 h* 3 <Df%m<D%&& {*TyZf 
ts) J: o T <D?rik1£. £ *xfc 0 r^lE5S^^f^_ti^^5 

50 rftiiLED—s/ K^0ttM^M^rffV\ ^XF^g 
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23 



24 



-?m&mm-&^kfc£ ^ -miBm^^^t^x 
m^x%z> 0 

[o 1 1 6i «o-c, m4<Dmn<Dffim\^ m^m. 

.£*t/C, 134$: 
tlU fl&£LfcHSl7 4(D_h^Iir^7 OfrttMStltc 
4&-g\ M^^y^^ — ^^^7 l^_bEC^co4i^^S 
£^£<a-Cf*&<, ^P^nfcW^f^, 5§^^#- 
^-T >7 3coT^fitt^ 2*:£Oi^-^^^^ — ^-Y>7 
3 Jil^^'fr^feSt^ 2 o<^SiM^fi^ 9 -8* 5 /hW 
^7 2^^stj^ttS 0 m^:Lrv^cpj^7 4 

[0 118] »4©*«©»lB©S6ft**»«^*5V^ 

[0 119] 1 9*< ^©if-r^f*— ^^r^r^^JtD 

UHfC (7k¥-Jjfa\Z&/ut£lWfc) LED — jyK^ttttt-S 30 
^iroV^sfcWU^:^ LED^K©LED^O t 
a, 2a, 3a, . . . SlOLED^&^50#l<0 
1, a + 1, 2a + l, 3a + l, . . . #g<OL 
EDri>&J5K6 l#@<Z>i£ H 2, a + 2, 2 a -h 2 , 3a 
+ 2, . . . Si©LED^^2#l«0 

* 

(a-1) M (a+ (a-1) ) f (2 a + 

(a-1) , (3a+ (a-1) , . . . #@CDLED 
(a-1) #S^|^a^S¥i-#i1\ *f0 
# g copiCg-T <5 L E D fcJt LTi£ S tLfcHIJM?*- 9 40 
SrJfil2i«t#&-bTiHt(rbs ?fcJ2:i#acoffi^JR-rSLED 

WC2f| ©SfUURf 5 LEDW Lt SIE $ tUtmi 
f-nife^L«L, tttf>»CDLEDt>m«*- 
MMidggS&U. Srffefc: (a-1) *gC9^JRi"5LED 

0 # B tDl^O LED OSBSiMjSI 5 £ "ao /dilit^ggfb 



ii*jcjBiijsnsLED69ft*«e>L, ii^ftm^^ 
[0120] etJiw^naiisreifto^y v^^jsm 

[0 12 1] #3SWttS]fc. S^^SgS^r, «*tf7 
[0 12 2] ffilEHI^i^^^tL^^-^^, liH^S 

i try hv>*><D\£mfe$fa*r, ffiiEmm*. imm 
[0123] a«#fcii* «-*©*Bww*flw-(?*% 

[0 12 4] 

£U^£5i-. *5S^fcj:^tf s «-.Hi» 
{g^S^iii^^*Jgc7>^^ffl]»ftv>L[S$ihU, HIPS 

[0125] mmm^^mmm^ mtum 

So 

[0 3] 0 2©SH^Sil^*^1*^>f i^-Y— 

[BI4] i 2 Aft - b 

[E3 5] H2^gf©LED^y Kft^LEDi-f-t 
T—ptDU^ 7?/fWLEDi^f|!lOfc 
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[[§16] Kjy hfti:, **LKJ:a«lv^*© 

m 7 ] *»w<o*i «>iastDji?«<QH3fl!ijtt«©^* 

[ B 8 ] ffiH L E D 0>B«ittSK fc Bft* t © Hffi £^ 

[Ei i o ] mi comm^Mm^mif-^wiEmm^ 

[Hi 2] Ptr«9*—#^J:!>**>Six5»Pf*^W 

[hi 3] mapm***^ a«trs Ky h» 

[■14] ffll^tv^©, jalGBH-S hm 20 
[115] *»M©*2<o|tlfe©«ffl«>fflSB36««)± 

[Eii6] m2<oniit<DmmnmM? s ~fWEmn<o 

[|H1 7] ft-^s^v^*— *J*1- 
[018] JKa©**©**©*!©-^!/^^^ 

[Ell 9] Sf3<D*Jfe^1fi©^2^y^^^-5' 

— > K i £ Bi*If- # £>£3S fe«-M8 "t? fe 5 • 
[H20] * 3 

- > te J; 5 3MH x - * <DSM © jft*«r*-j-H & 5 . 
[12 1] »3©|tl|[tiD»«tiDffF2«>-ry9-^^^ 
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— ^ fc: J: 5 Higd-r— * cd a IS <£>3Jj J£ £^1" mt*fc5 0 
[0 2 2] I 3 ^M^ili^^t 6^1^^ 

[El 2 3 ] J|? 3 ©|illfi<z>^lBfc*5(ts«iif*©Wott 

[EI 2 4 ] 13 O*lllS<0»1ll(C^itS»lif*O»©tt 

[02 5] ^3©|l^co^^^tt5#B^l¥cDl£ 

[126] mz<n&M<DffimzL&»z>mmm<om<o& 

[027] fg 3 (OSSft©»1Bfc:*3** 
[029] |g 3 e!>*16©»llBK*SttS fiBf*©»©tt 

[g]3o] »4©»it©*iiijci*3tt*matufc*pr* 

[031] 354 ^^cO^^^^<5im^: U:2o?) 

So 

[03 2] $4 CO^^^^it^ili^ Ufc 2 o<D 

So 

[EI 3 3] »4(0*Jt©»«fc*5»t*ffllStUfceiif* 

[034] Jg4 cDHjg<D^flico^#ii^r^i-iar*fc 

So 

[flHKDttW] 

3: LED^yK* 11: 57^^5/77, 1 
7-21: y^^IUSS^, 22: i^SlUSS, 2 
9 : BftHNK 3 0 : MUttr 
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[04] 
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I ID-DATA 
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3 £ 
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hp-data nim I 



HD-LOAD |~|^ 



gmmnm 



juinjuiruiJiniinjir 



HD-STB 



1 



HD-LOAD . 
HD-STB ■ 



~~ 1 r 
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[HI] 



[B2] 



3 LED^Ny K 



51 ffiftK^A 




55 







□□□□□ 






□□□□□ 






□□□□□ 


EJQQE3Q 


1 


□□HE3D 




9SHS11] 


□E3E3E3Q 



32 



85 WM 

, ,-36 £2^* 



SG5 



~| — -30 



1IDCLK 



LED ^ 7 V 



3 



15] 



[B8] 



HD-DATA- 



HD-CLK- 



HD-LOAD- 
VDD- 



HD-STB- 



45-- 




□□□□ 


X 




□□□□EI 


□□□□ 






□□E2E3E 




X 


□□□□E 




X 


□□HQE 




X 




□□□□□ 



imi 9] 



[2 1] 




X 


□□H 


X 


X 


□□□ 


X 


X 


□C3E 


X 


X 




X 


X 




X 



K 

N+2 



M-l 



□□□□□ 
□□I 



Cb) 



□E3E3E3 
□□□□ 
□□□E 

□□□□I 



Cc) 



□□□□□ 

□□□□E 
□□□HE 
QQE3QE 
□□□□E 
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[0 9] 



[012] 



-BD0V 




X 



TTT 



UH 



I** h 
CO 



CO coo 



Db i 



im 2 3 ] 



&1 



»S5 



[Hi 0] 



fflfflSJft 125 



10 



t3 



I 



16 

iJL 



14 



iStrKwt] 
~TZ1 









mm 



X 



IS 19 20 



x 



X 



X 



22 



/ 



S8 



^1 



LED 




[02 4] 



E3E3E3 
E3E3E3 
QE3E3 
□E3HE3E 
□HE3E3E3 



H 



□□□□ 
□□□□ 
□□□□□ 

EJHE3E3Q 



[B2 5] 




□□□□ 
□□□□ 
EJGE3E3 
□HE3E3 
E30EJQ 
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II II 



[Hi 3] 



(a) 
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E3E3E3 


□ 




E3E3E3 
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E 


□EE 




□ 


□□E3 




□ 


□□□ 


□ 



1110 



Cb) 



CO 



□□□ 
□ESQ 
£□□ 
□EJE3 



WA* lioo 



(e) 



E3E3ESE3 
□□HQ 

E3E3EUQ 
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□EE 
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Cd) 




X 




■EHEEE 


X 


□□HQ| 


■aaaaE 


X 




■hehse 


X 


eqqqB 


■ehhee 


X 




■EEEES 



1 4] 



mxm ion 



Cf) 



aa£3 

□E3£3 



m^-w ioio 



i 



c 



10 



100 



fflritf 1001 



[015] 



mara oioi 



30 

jf 



S6 



S5 




S7 



LED 




10 2 7] 



12 8] 



(a) 
M 

Ixlxlxl 



N-l 
In 

N+l 



[120] 
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